The structure of the M2 channel-lining segment from the nicotinic acetylcholine receptor.
The structures of functional peptides corresponding to the predicted channel-lining M2 segment of the nicotinic acetylcholine (AChR) were determined using solution NMR experiments on micelle samples, and solid-state NMR experiments on bilayer samples. The AChR M2 peptide forms a straight transmembrane alpha-helix, with no kinks. M2 inserts in the lipid bilayer at an angle of 12 degrees relative to the bilayer normal, with a rotation about the helix long axis such that the polar residues face the N-terminus of the peptide, which is assigned to be intracellular. A molecular model of the AChR channel pore, constructed from the solid-state NMR 3-D structure of the AChR M2 helix in the membrane assuming a pentameric organization, results in a funnel-like architecture for the channel with the wide opening on the N-terminal intracellular side. A central narrow pore has a diameter ranging from about 3.0 A at its narrowest, to 8.6 A at its widest. Nonpolar residues are predominantly on the exterior of the bundle, while polar residues line the pore. This arrangement is in fair agreement with evidence collected from permeation, mutagenesis, affinity labeling and cysteine accessibility measurements. A pentameric M2 helical bundle may, therefore, represent the structural blueprint for the inner bundle that lines the channel of the nicotinic AChR.